WO 2014/143632 PCT/US2014/026461

110
A
W
SITES FOR HIGH CONCENTRATIONS
OF STEM CELL NICHES ) e
///” \;‘7” \\\
/ YA | OMLWER
/ || W
BILIARY TREE _ A Ay
T = %t >é/:g;/,2/ CRIGHT HEPATIC DUCT
CYSTIC DUCT \)\ \\\{[ {EFT HEPATIC DUCT
'1 DS W
\ 7 W COMMON HEPATIC DUCT
\ S\ — GOMMON DUGT oo,
GALLBLADDER—\ - - s
\\/ . Ve K/ / / wf‘
/',.v

7

OMMON HEPATOPANCREATIC Dw* -~ [ f“ﬂ
h S \\g = \ '*/-\’\JCRH\TiL DUCT

AMPULLA OF WJER \ L4
~DUODENUM

FIG. 1

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/026461

WO 2014/143632

L)

[N

¢ Ol

/ \\:.E ™~ .m._%m%g

M

HAVA 40 Y TINNY
\\W\

\ \M\Lunm NOWING?) SILYIMONYd-OLvdaH

Em;i\% ,Ff,.

- ORI,
10010 D1LY3HONY HOrYH— /@mm) %
1ona 38 NowH00—4 €~

19NG HL53HNOHHO~ 7 N
U&

T

LONT JUVAHONYS AdOSSA00Y

s;:m ?ﬁmz LHOM

LONC OUYdaH L —5— W,

-3

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632

BILE Duggﬁ PANC«EA”*C DUCT

q{f\b

h

LONG COMMO (0N CHANNEL
p "EANC REATIC DUCT

Mé@}‘)@} S«*“Z
¢ GBS Lgr

X
O ; <
G é&

INTERPOSED SEPTUM '

PCT/US2014/026461

#WW/M
e

&

RilLF DUW’* ATIC BUCTY
E Ly
T

SHOR*CC'\J‘N TON CHANNEL

5

BILE DLO% {%ﬁ,«w CREATIC DUCT
i ®
"\gg} ~
%753!@}%%%

SEPAQATE OPENINGS

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

4/40

BRUNNER'S GLANDS (DUODENUM)

PERIBILIARY GLANDS {BILIARY TREE]

GALLBLADDER LIVER PANCREAS
STEMPROGENITORS IN STEMPROGENITORS i PROGENITORS ONLYIN
CRYPTS DUCTAL PLATES (FETAL, NEONATAL) PANCREATIC DUCT GLANDS

OR CANALS OF HERING (PEDIATRIC, ADULT)

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

PRIMITIVE BILIARY TREE STEM PROGENITORS (NEAR FIBROMUSCULAR LAYER)
SOXS, SOX17, PDX1, CD133, NCAM, NIS, RGS8, RGS18, PLURIPOTENCY GENES

17

INTERMEDIATES IN THE MATURATIONAL PROCESS (TYPE 1)
SOX9, SOX17, POXT, CD133, NCAM, NiS, RGSE, RGS 16, PLURIPOTENCY GENES, LGRS

¥

INTERMEDIATES IN THE MATURATIONAL PROCESS (TYPE 2)
S0XG, SOX17, POXY, CD133, NCAM, NIS, RGSE, RGS18, PLURIPOTENCY GENES, LGRS, EpCAM

e
& \
N

PANCREATIC STEM CELLS HEPATIC STEM CELLS
BILIARY TREE IN BILIARY TREE & CANALS OF HERING
SOXS, POX1, LGRS, EpCAM +/- NCAM, SOX9, SOX17, LGRS, EpCAM, NCAM,
CK1S, PLURIPOTENCY GENES, CD133 PLURIPOTENCY GENES, CK18, CD133
¥ ¥
HEPATOBLASTS

PANCREATIC PROGENITORS IN PANCREATIC DUCT GLANDS

v SOXS EpCAM. ICAMT 2
SOXG+ PDICT+ PTF1A, NGNS +, MUCB S0X9, EpCAH, (LA1 ATF

ALBUMIN, CK19, P4d0-A7

7
e
PANCREATIC
ACINAR-COMMITTED
PROGENITORS PDX,
PTF1A HEST, AMYLASE
.
ﬂx‘/// \‘&
PANCREATIC DUCT-COMMITTED | [PANCREATIC ISLET.COMMITTED
PROGENITORS PROGENITORS
DX, 50X NGNS, SOXS-
HNFIB#, CK1S, CA 199, CD133 | | PDXI + PAYE, NKX22, NKX 6.
P
A’// \
BILIARY-COMMITTED
prosehions | ™ ogenors
U, <. S (CANI, AFP
SECRETINFLEEFTOR G | oL sunin, Cxas, GLYCOGEN
WY .

PLURIPOTENCY GENES: S0X2, OCT4, KLF4, NANCG, TROP-Z, BMi-1, SALLA
CELLAT ALL MATURATIONAL LINEAGE STAGES EXPRESS CYTOKERATING 8 AND 18

FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

6/10

DUODENUM  — NAJCRPAPLLA VINOR PAPILLA
) BRUNER'S GLANDS €8

e

PBGs=PERIBILIARY GLANDS
PDGs=PANCREATIC DUCT GLANDS

STEM/PROGENITOR CELLS IN p\ ol
PRGs IN BILIARY TREE

. ¥

@ @ COMMITTED
A, T O PROGENITOR

& 4 0e(1SINPDGs

VENTRAL DORSAL

*-X”'RAE* PATiC
CHOLANGIOCYTES

J\DCCR!F\,_ P«o'*“m ORS " ACINAR CELL
O BETACELL
ongl

FEBNTOCVIES  INTRAHEPATIC T ﬁ) /\/r\)

CHOLANGIOCYTES © ~ALPHACELL
DELTACELL pa “EL

FIG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632

7110

PCT/US2014/026461

SERUM-FREE, HORMONALLY DEFINED MEDIA (HDM)
C HORMONALLY DEFINED MEDIUM

O KUBOTA'S MEDIUM (KM} FOR
STEM CELLS AND PROGENITORS

SO 0 O 2

<

W CALCILM (<0.5 M)
NO COPPER
SELEMIUM, ZING
INSULIN, TRANSFERRIN/Fe

HDL AND MIXTURE OF FREE FATTY
ACIDS BOUND TO PURIFEED
ALBUMIN

NICOTINAMIDE

o NUTRENTRICH BASAL MEDIUM
o LOW OXYGEN (~0%)

HUBOTAAND REID, 2000

{HDM} FOR MATURE CELLS
KUBOTA'S MEDIUM

LS ¢ AR ¢ AR ¢

FIG. 7

SUPPLEMENTED WITH
HIGHER CALCIUM (~0.6 mM)
COPPER

T3, bFGF, HGF
HEPATOCYTE FATE - EGF,

GLUCAGON, GALACTOSE,
ONCOSTATIN M, GLUCOCORTICOIDS
CHOLANGIOCYTE FATE - VEGF,
HGF, GLUCOCORTICOIDS

PANCREATIC ISLETFATE -
CYCLOPAMINE, EXENDININO
GLUCOCORTIC OU

HIGHER OXYGEN LEVELS g~5%,
WANG ET AL HEPATOLOGY, 204

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

8/10

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/026461

WO 2014/143632

910

6 Ol

L3RG NOWIROD D1LYFHONYd-OLvd3H
AHL 0 T AHL CINI GZ 103N

IV LTISIN04 STYNOIS + SNPNGYITVAH ™
N STTE0 WALS J3uL %gmf////
T2 NAINY ATIIINGY 40 L4va0 j
\\ / o
f i

\U\/: !
A .

I
s

- WANTGONG FHL N LONG

/W m,\x QLY IHONYEO 13- 361 40
ﬁ = ONINZJO IHL OL HINOW
/M AHL HONCUHE GI1H35N S
\. FAAIT Sia00S00NI NY

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/026461

WO 2014/143632

PO

EpCAMLOWINEG 1
STEM CELL | EpCAMLONNEG LUMEN = coc LOWNEG |
CQMPA?TMENT i { GRS POS SOXATIPDY NEG |
' SOX17/PDx4 POS . MATURE CELLS
EpCAMHIGH UREC “,/f
; LGR5 LQ‘\N!NEG ’g: .,—--—-""’//
\ SOX17/PDX1 NEG 12
\ 7 EpCANHIGH INTERMEDIATE CELLS
2 Grepos ?
SOX17/E0x1 POS f
TRANSIT AMPLIFYING e
COMPARTMENT

7> ENLARGED IN PATH GALLBLADDERS

FIG. 10

SUBSTITUTE SHEET (RULE 26)



